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(54) EXPANDER FOR EXPANDING SHAPED-TUBE DEVICES
(57) Abstract:

FIELD: expanding shaped tubes devices such as shut-offl gates, stem suspension devices, filters
mounted in well. SUBSTANCE: expander comprises body 1 with central duct 4 having union 5 in its
lower portion. Three rolling members are mounted with supporting units 8, 9 in recesses 6, 7 of
body wall 1. Supporting units 8 of two rolling members aré mounted in the above mentioned recesses
stationary; supporting unit 9 of roling member 12 is mounted with possibility of radial extension
out of recess 7. Movable supporting unit is in the form of two eccentric one relafive to ancther
cylinders 13, 14. Cylinder 13 with larger diameter 1s. sealed relative to body wall, while cylinder
14withlssdiamcta'protrudmtoecntralduct4ofbodylandhaspassagweonnecﬁngeentral
duct 4 with hydraulic chamber 18, deflned by walls of recess 7 and end surfaces of cylinders 13, 14
of movable supporting unit 9. EFFECT: enhanced quality and reliability of mounting shaped-tube
devices, enhanced serviceability of expander, broadened range of working diameter. 2 cl, 4 dwg
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{54) BAJIBLIOBKA [U18 PA3BAJIBLIOBHBAHNUA YCT POMCTB U3 MMPOOWIbHHX TPYB
(57) Abstract:

Hcnoib30Banme: VIS Pa3BalblOBLIBAHMSA YCTPOACTB W3 npodmEHbLIX TPYG (MepeRpbiBaTesIed, TMOJBecoK
XBOCTOBMEOB, $WILTPOB M TJ.), YCTRHamIMBaeMblx B CcKBamuHe. CymgHocTb M300peTeHuA: BAILUOBKA
copepEAT Kopoyc (K) 1 ¢ LUCHTPAIbLHLDM KaHaloM 4, B HIDEHeR 4acTH KOTOPOro yCTaHORIEH morynep 5. B
crenre K pumomHensb! yrTytneAust 6 ¥ 7, B KOTOPbIX € NOMOIILI0 OrIop 8 1 9 YCTAaHCHICHB! TPH BATBUYIOIMX
arnemenrra (B3). IpsraeM oropst 8 ieyx B3 yeraHostenst B yryTy6nenmsix 6 K uenomemmHo, a oriopa 9 B 12 - ¢
BO3MOXXHOCTHIO PAJMANILHOND BbLABUIKCHIS U3 yriyGrenmn 7. INogexrgHast ornopa BbIIWIHCHA B BM)I¢ ABYX
SKCIHEHTPUIHBLIX OTHOCUTESILHO JPYT APYTra LIIHIpoB (LD 13 1 14. Ipyuem L 13 ¢ GonbUDOL QUAMETPOM
YIDIOTHCH OTHOCUTC/IBHO CTCHKM KOpryca 1, a [ 14 ¢ MeHLIIMM AMAMETPOM BbLICTYNIACT B HEHTPANILHbLIE
ganan 4 K M mMeeT KaHauwl, coobmalongie NEHTpaIbHbLIA Kanal 4 ¢ rUOpaIdecKol KaMepoi 18,
06panoBaHHOR CTCHRaMM YIITyGnemnsi 7 M TOPIeBbIMA nobepxHocTsIvu 1113 1 14 mopEvcEHCK onophi 9. Taxoe

. KOHCTPYKTVIBHOC BbIIQJTHCHNC BATBLIOBKM ofecncumBacT OCTbL - MOBLIMICHIIC KayeCTBA M HaJI[CAHOCTH

yCTanOBKR yCTpoiicTs I13 OPodMIbHLIX TPYD, 2 TaKKe NoBbIMEHNC paboTOCTIOCOGHOCTH CaMoil BATTLIOEKM W
BO3MOEHOCTH PACIIMPEHMST fManasoHa pafouero quameTpa. 13. 1w $-net. 4 1wt
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Description [Onmcammc wao6perenms]:

MsobpeTemnte 0THOCUTCA K 06r1acTi GypeHusi U KaMTAILHONO PeMOHTA HeQTHAHbLIX M Ial0BbiX CKBaJAMH M
MpeHAdHAYEHO, B YaCTHOCTH, Y151 PasBATLLIOBLIBAHNA YCTPOACTD U3 MPOPWILHLIX TPYD, YCTAHARIMBACMBIX
B CKBAXMHC NPU W3O/LOpMA 30H OCTIOFKHCHIGI, BOSHMKXAOUWX B Mnpouecce GypeHMsT CKBAXMH M Npn
BOCCTAHOR/IEHMM MEPMETIUHOCTM 06CATHLIX KOJIOHH.

MbpecTHA BanIbUOBEA JYIsl PAsBA/ILLIODLIBAIMA YCTPOMCTS M3 OpodMibHLIX TPyG, cofepmamiasi Kopmyc,
NPUCIOCOBNIEHHBIA  [UIST  COCMMHCHMA C KOIOHHOM GypWIbHbIX TPy6, € NCHTPATLHLDY KaHAIOM M
yryTyGrieHisDu B CTeHKe, B KOTOPbIX YCTAHORICHB! C MOMOIILI0 OTIOP TPH BAUTHUYIONMX 3JIEMEHTA.

HeocTaTKOM 3TOr0 YCTPOACTBA ANIACTCA TO, YTO BANLIYIONHME MIEMEHTHL IPU Pa3BILUOBLIBAHMK TPY6bt
oy AReficTEMEM YTIPYroro 3JIeMeHTa I[IOCTOSHHO HAaXOQATC B OHOM I[IOJIOCHMA. IlosToMy npn
HeoGXOUMOCTH CHMOHTL PAMATLHbIE HArPy3KM Ha NpodUlbHLIY MepeKphIBATETL NPU €rv YCTAaHOBKE B
CRBasRMHE, HANpMMep, ITPX PEMOHTE TIOBPCAACHII 06CaTHOM KOJIOHHbI B BUAE LOE/ICBoR NepdopalyM, NaHHaA
BILUOBKA HEMPUMEHMMA, MOCKWILKY M3-32 HEBOSMORHOCTI CHIDEEHUST Paf(MasibHOA HarpySKkn Ha obcafHyo
KOJIOHHY ITPOUCXOQUT ¢€ Ja/IbHEMIIICE paspyIlieHMe.

3ajaueii MO06pETENMA FIVIACTCA NOBbLILICHME Ka4eCTBA M HAQEIRHOCTHM YCTAHOBKM YCTpoficTBa M3
NpodWIbHBLIX TPYO, YCTaHARMBaeMbIX B CKBAXXMHE NPY MIWISLMMM 30H OCIOMHCHWHA, BOSHMRAOWX B
nporecce GypeHHsT CRBAZRKHH, ¥ ITPY BOCCTAHORJIEHIN MepMeTHIHOCTH 0GCAHLIX KOJIOHH, 2 TaK¥e NosbiileHne

-HafEHOCTH W pa6o1'om0006Hoc1'u BaJILIIOBEKM M ofecrieyeHnie BODMOXXHOCTH PacCUMpCcHHA IUarnal3oHa

paboucio jrraMeTpa 663 MIMEHEHMST {UaMeTPa KOpIyca JaHHOro TIXOPa3Mepa CaMoil BATTLIOBKH.

TOADMICCAMIA  PE3YJIbTAT [OCTMIACTCSl TEM, UTO B DANLUOBRE YIS PadBaThl0BLIBAHUA YCTPOACTB W3
IpodEnbHBIX TPY6, cCofepameR KopyC, MPHCIIOCOO/IEHHBIR JTs1 COCMHEHMST C KOJIOHHOM GypwILHbIX TPYO, C
LEHTPANILHLIM KaHATOM W Yriyfuiesusanmu B CTeHRe, B KOTOPbIX YCTAHOBIEHbl C IIOMOMEIO OTIOp TPW
SWILIYIOHX VIEMEHTR, ONOPa OFHOM0 BAILIYIMCIO IEMEHTA YyCTaHOwIeHa & yryryGriemum Kopmyca C
BO3MOEHOCTHIO PagMaIcHOMO BbUJEVWOREHMsI M3 Hero. PajyayibHO NONBMEHAST OMOpa  BLUIEVDKHOIO
BATBIYRTWIETO S7IEMEHTA MOFKET ObITh BLUIWIHEHA B BHfle ABYX [AUAMETPATLHO PAIHOBESIMKMX [UDHIPOB,

. SECUEHTPUUHLIX OTHOCHTE/IHO APYT MAPYyra, MpudeM LGUIMHOP Ofopbl ¢ GonbumaM [MaMeTpoM YIUIOTHeH
- OTHOCHTETLHO KOPITyca M 06pasyeT co CTeHKaMM YrVIyGIcHIS MIPAIMUecKylo KaMepy, COOGMICHHYIO ¢ ero

LEHTPANTBHLIM KaHAJI0M.

Ha ()ur 1 npegcTamien 06ROl BN BANLUCHKY; Ha ¢ur. 2 paspe3 A-A Ha ¢ur. 1; Ha dur. 3 paspea B-B na
$ur. 1; Ha $ur. 4 obcajjHast KONOHMHA C YCTAHORICHHbIM NPOQWIBHBIM FMEPEKpLIBATEIEM C NOMOLIBI0
OIMUCHLIBAEMON BAJILIDEKM. ‘

Ba/LIOOBRA JUIS PasBANILIOBLIBAHNMS YCTPOACTS M3 MPOdIUIbHBLIX TPY6 copepEmT Kopmyc 1 ¢ peasboit 2 st
IPUCOSUHEEMST e¢ K KOJIOHHE GypwiIbiibix TPYES 3 M LeHTPATLHLDL KaHasioM 4, B HYDKHeEl YacTH KOTOpPOro
ycTaHOEEH MTyHep 5. B cTelxe Kopryca 1 BHUOIHEHD! yTuTyGrietnast 6 M 7, B KOTOPLIX € (OMOIQ0 onop 8 u 9
YCTaHORIeHb! BAILIYIONQe IeMenTst 10, 1, 12. Mpuuem onopst 8 ABYX BILUYOUMAX TeMeHToD 10 1 1
YCTAHORICHBI B YIVIYG/ICHWIX 6 HENOfEMARHO, A ONOPA 9 BAILLYOMEr0 MIeMeHTA 12 ¢ BOIMOIKHOCTHIO
PAMANILHOTO BEI(BUE eHIST U3 yrviyOnetmst 7. Mogexnan onopa 9 BATLUYIOMIET0 JICMEHTA 12 sbmoymeHa B

. BWJIC ABYX 3KCLCHTPUUHLIX OTHOCHTEILHONO APYT APYTa IpUIMHAPOS 13 1 14, MMeomMX pasHbIC [[MAMCTPbI.

MpmaeM poummEAP 13 ¢ 6WILDIM JHAMETPOM YIUIOTHEH OTHOCHTWILHO CTEHRHM KOpITyca 1 ¢ momouio
ywioTHerms 15, a mpunoIRp 14 ¢ MeHbunng AUMAaMETPOM BRICTYNAeT B UEHTPAILHLEE KaHal 4 Kopnyca 1 yepes
oTBepeTHe 16, BLITOIIMEHHOE B CTEHKE, M IMeeT Kanasibl 17, coobujasoue NeHTpansHbLL Kanan 4 Ropiyca ¢
IMpaBEMUecKoll KaMepoil 18, o6pa30oBaHHOM CTeHEaMM OTPepcTw 16, yryticimss 7 B xopnycc 1n
TOPLEBLIMM TTODEPXHOCTSMM LIAIMHIPOB 13 1 14 nosux&Ho#A oropbI 9.

Pa6oTa BAILUOBKM MOSICHACTCS Ha IMPUMEPE BOCCTAHOB/IEIMS IEPMETWUHOCTHM 06GCAIHOM KOWIOHHBLI NpU
o6pasopari B Heil TpPeupHbL.

B 30He 19 mpapymemmst repMeTHMUHOCTH 06CaiHON KOIOHHL! 20 NPeABAPATUILHO  YCTAHARTUBART
NEPCEPLIBATEND 2] 13 OPodWILHLIX TPYS, Oy TeM paciMpeHMs ero AamjieHMeM FAUQEOCTH. 3aTeM HA KOJIOHHE
6ypwibbIX TPY6 3 BHYTPb NEpPeKpLIBATE/IA OfyCKAT BATLIOBKY ¥ BPAINCHUCM, C Mofaveli BHM3 KOIOHHbB!
6ypwibHBIX TPY6 3, HAUMHAIOT PaSBATLUOBLIBATH MPodWitibic TPYSht NeperpuipaTesst 21 C ofHOBpeMeHHOH
NMPOMBLIBKOR WKOCTDbIO, 3aKaunpacMoi B Tpy6t nofy pamnchmeM. [lpu 3ToM, B LUEHTPAILHOM KaHane 4
Kopryca 1, 6narofapa Hamnamo wWTyuepa 5, famlelnie JRMAKOCTY BO3PAcTaeT M, BOBACHCTEYS Hcped
oTpepcTie 16 B cTenxe Kopryca 1 1 kananst Y7 8 ipuoipe 14 nonoyKHOA 0nopst 9 Ha TOpLEBLie N0BEPXHOCTM

UDogpos 13 U 14, BLIBUTaeT BANTLWYIOUDAA JIEMEHT 12 u3 yrny6nesmsi 7 KopIryca JIo yriopa B CTCHKY

OEpPeKpbLIBATOIL1 2). OQHODPEMEINI0 HEBLIEVIEHbLIC BAILLYIOWME 3/IeMEHTHl 10 n U Taxmxe yIMpalTesd B

CTeHRY NepeKpbuiBaTeNA. [lanee, BUILLYIOWUME IEMEHTDL M0f] ACHCTBUCM CO3[{aHHON pagMasibHOA HAIPY3IKH,

OPORATHLIBASCH 10 BHYTPeldieil MNOBEPXHOCTH  NMPOPMILHLIX TPYS. PpadBaNILIEBLIBAIOT MX K [UIOTHO

IpUXaTLIBAOT K CTeHKe oGcagHoi Konotbt 20. Mpn nofxofe R 3o0me 19 HapynresmMs repMeTUUHOCTY 00CARHON

Konomnbt 20 AannietiMe NPOMBLIBOUNON XRIWIKOCTN CHIRAINT A0 MUHVIMAIILHOND, NP1 KUTOPOM He MPOMCXOANT
-a-
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BLIEMARCHMA PaIUATLHO-NOABMIKHOND BAVILUYOMEr0 ayieMedTa 12 M3 RKopriyca 1, ¥ pasBanulloBbIBaHMe
gpodmnbibix TPY6 BeayT A0 00pasoBaHMA MUHUMASILHOMN AUAaMeTPAa ABYMs1 CMEEHLIMM HEBLIIBUIKHLIMY
BanLUyIonEIMM WieMehTaMit 10 i1 11 1 BbiEMIalonAMCH leMeHTOM 12, Eorga oH HAXOMMTCH B MCXOQHOM, He
BLUTEMHYTOM NwiKe:nm. [Ipu 3ToM peanboBble CoeMHenMsT Mpodi/IbHLIX TPYG NepekpuiBaTest 21 Takxe
PACIMpsSTIOTCSl 10 BHYTPEHHEr0 QUaMeTpa NMpodwibHbLIX TPyS6, 06pal’yemoro nNpu MX pa3BaibleBbLIBaHUM B
30HC HAPYMICHMA, YTO CHIUKACT J{0 MMHMMAJIGHON BC/IAUMHBLI JARICHME HA CTeHKY 06CagHOi KasloHHnLt 20 B
30He 19 HapymIeans! ee NrepMEeTUYHOCTH.

Mowte mpoxomyenust 30Hb! 19 HapyITEHNs1 MePMETHUHOCTH, II¢ ONACHOCTH PaspymeHst 06CAMHOA KOJIOHHD
OTCYTCTEYET, BHOBDL MO[HINMAIOT [aBricHME MPOMBIBOYHON JKHIKOCTH M PasBANLIIOBLIBAIME TIEPEKPHIBATEANSA
Befly'T 10 TeXHOMOr¥M, OIIMCAHHONA Bble. :

[0 oRcHYAmM PadBATILUOBLIBAHMS KOJIOHHY GYPWILHBLIX TPYG S ¢ B/ILUPEKOM NOHIMAIOT M3 CEBARMHLL.
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Claims ldopuyna n3o6perenns):

1. BanuloExa I PaSBANLUEBLIDAHMA YCTPOMCTB M3 MpoduabHbiX TpyG, CofeprRamast Kopiyc,
NpucnocofsieHHHA [UIA  COGAMHEHMS C KOJIOHHOM OypPWIbHbIX TPY6, € LEHTP&IbbHbIM KaHAIOM #
yrAyGiiemsiMM B CTE€HKe, B KOTOPLIX YCTAaHORIEHH C TMOMOMBIO OMOp TPY BATLIYIONMX 9JIEMEHTR,
OT/IMYAIONIAACS TEM, YTO OIOPA OMHONO BANLUYIOMIEIO IEMEHTA YCTAHORICHA B yruiytviemmm gopmyca c
PO3MOJXHOCTBIO PAMAITLHONG BhLIJEVDEEHNIST M3 HeNo.

2. BasblioBRa N0 0. 1, 0TVIMUAIOMASICA TeM, YTO PafiMAJIbLHO MOfEMKHASI ONOpa BHYIEMIKHONO BANILLYIOWIErO
JICMCHTA BLUIUTHCHA B BIYIC IBYX AUAMCTPATEHO PA3HOBS/TMENX IVUTMEJIPOB, SKCICHTPHIHbIX OTHOCHTETHHO
JPYT RpyTa, Npuden MUIONP OT0phl ¢ SATLUIMM JUAMETPOM YTIIOTHEH OTHOCHTSTLRO KOPIyca U 06pa3yeT co
CTeHRaMM YTITyG/icHIsT B KOPITyCe MIPAR/IMUECKYI0 KaMepy, COOGIIENHYIO C €10 LEHTPATLHLIM KaHAJIOM.

P
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RU 2064357 C1
(54) EXPANDER FOR EXPANDING SHAPED-PIPE DEVICES

(57) Abstract:

Use: The expander is intended for expanding shaped-pipe devices (blocking devices,
liner hangers, filters, etc.) which are mounted in wells. Substance of invention: The
expander has housing 1 which is provided with central channel 4, installed in the bottom
portion of which is a union 5. Recesses 6 and 7 provided in the walls of the housing
accommodate three expansion tools mounted on supports 8 and 9. The supports 8
mounting two of the expansion tools are rigidly fixed in the housing recesses 6, and the
support 9 mounting the expansion tool 12 can be radially moved out of the recess 7. The
movable support consists of two cylinders 13 and 14 eccentrically positioned in relation
to each other. The larger-diameter cylinder 13 is sealed relative to the wall of the
housing 1, and the smaller-diameter cylinder 14 extends into the central channel 4 and
has channels communicating the central channel 4 with hydraulic chamber 18 which is
formed by the walls of the recess 7 and the end faces of the cylinders 13 and 14 actuating
the movable support 9. Such a design of the expander ensures the achievement of the
desired goals—the improvement in the quality and the reliability of mounting shaped-
pipe devices, as well as the enhancement of the expander performance and the possibility
to broaden the operating diameter range. 2 cl., 4 dwgs



Description:

The present invention relates to the drilling and the overhauling of oil and gas wells; in
particular, it is intended for expanding shaped-pipe devices mounted in wells to insulate
troublesome zones which occur while drilling the wells and to restore the tightness of

casing strings.

An expander for expanding shaped-pipe devices is known, which incorporates a housing
adapted for connection to a drill string and provided with a central channel and the walls
of which have recesses that accommodate three expanswn tools mounted on supports.

The drawback to this device is that while expanding a pipe the expansion tools are held in_
the same position by elastic forces. Therefore, this device cannot be used when it is
necessary to reduce radial loads acting on a shaped-pipe blocking device while it is
‘mounted in the well, for instance, to repair damage such as a slit perforation in the casing
string since the casing string continues to break down because of the impossibility of
_reducing the radial load thereon.

The object of the present invention is to improve the quality and the reliability of
mounting a shaped-pipe device in a well to insulate the troublesome zones occurring
while drilling a well, as well as to enhance the expander reliability and performance and
make it possible to broaden the operating diameter range without changing the diameter
of the housing of the expander of a given size.

This is achieved as follows: In the proposed shaped pipe expander, which incorporates a
housing adapted for connection to a drill string and provided with a central channel and
the walls of which have recesses that accommodate three expansion tools mounted on
supports, the support mounting one of the expansion tools can be radially moved out of
the corresponding recess. The radially movable support mounting the move-out
expansion tool may consist of two cylinders of different diameters, which are
eccentrically positioned in relation to each other. The larger-diameter cylinder is sealed
relative to the housing, and a hydraulic chamber communicating with the central channel
of the housing is formed by this cylinder and the walls of the above recess.

Fig. 1 is a general view of the expander, Fig. 2 is the section A-A in Fig. 1, Fig. 3 is the
section B-B in Fig. 1, Fig. 4 shows a casing string with a shaped-pipe blocking device
mounted with the use of the proposed expander.

The expander for expanding shaped-pipe devices has a housing 1 which is provided with -
thread 2 for connecting it to drill string 3 and has a central channel 4, installed in the
bottom portion of which is a union 5. Recesses 6 and 7 provided in the walls of the
housing 1 accommodate expansion tools 10, 11 and 12 mounted on supports 8 and 9. The
supports 8 mounting the two expansion tools 10 and 11 are rigidly fixed in the recesses 6,
and the support 9 mounting the expansion too! 12 can be radially moved out of the

recess 7. The movable support 9 mounting the expansion tool 12 consists of two
cylinders 13 and 14 having different diameters. The larger-diameter cylinder 13 is sealed



relative to the wall of the housing 1 using seal 15, and the smaller-diameter cylinder 14
extends into the central channel 4 of the housing through opening 16 provided in the wall
and has channels 17 communicating the central channel 4 of the housing 1 with hydraulic
chamber 18 which is formed by the walls of the opening 16, the walls of the recess 7 in

" the housing 1 and the end faces of the cylinders 13 and 14 actuating the movable support.
9.

The operation of the proposed device will be illustrated below by the example of the
restoration of tightness of a cracked casing string.

First, the shaped-pipe blocking device 21 is mounted in the nontight zone 19 of the casing
string 20 by expanding this device by means of hydraulic pressure. Following this, the

. proposed expander is connected to the drill string 3 and lowered into the blocking device

by lowering the drill strmg 3. When the expander is positioned inside the blocking
“device 21 the expansion of the shaped pipes, from which this device is assembled, is

~ commenced and at the same time washing fluid is pumped into the pipes. Due to the

provision of the union 5 the fluid pressure in the central channel 4 of the housing 1 rises
“and acts on the end faces of the cylmders 13 and 14 through the opening 16 in the wall of
the housing 1 and via the channels 17 in the cylinder 14 for the movable support 9 with
the result that the expansion tool 12 is moved out of the recess 7 in the housing until this .

" tool abuts against the wall of the blocking device 21. At the same time, the fixed

expansion tools 10 and 11 abut against the blocking device wall, too. Then, the expansion -
tools roll down the inner surfaces of the shaped pipes to expand them until they are

tightly pressed against the wall of the casing string 20. When the expander reaches the
‘nontight zone 19 of the casing string 20 the washing fluid pressure is reduced to a
minimum value, at which the radially movable expansion tool 12 will not move out of the
- housing 1, and the expansion of the shaped pipes is continued until the minimum ‘
- diameter is formed by the two adjacent fixed expansion tools 10 and 11 and the movable
. expansion tool 12 is located in its initial, i.e., moved-out, position. In doing this, the

threaded joints of the shaped pipes of the blocking device 21 are also expanded to the
. shaped pipe inner diameter obtained by expanding the shaped pipes in the nontight zone,
- the result being that the pressure on the wall of the casing string 20 in its nontight zone 19
-is minimized.

. When the expander leaves the previously nontight zone 19 of the casing string so that
there is no da.nger of the casing string collapse within this zone any longer, the washing

* fluid pressure is increased again and the expansion of the blocking device is continued as
described above.

. When the expansion process is over the drill string 3 is lifted out of the wall together with
the expander.



Claims:

1. An expander for expanding shaped-pipe blocking devices, which incorporates a
housing adapted for connection to a drill string and provided with a central channel and .
the walls of which have recesses that accommodate three expansion tools and wherein the
support mounting one of the expansion tools is installed in the corresponding recess in
the housing so that it can be radially moved out of this recess.

2. The device according to item 1, wherein the radially movable support mounting the

move-out expansion tool consists of two cylinders of different diameters, which are

eccentrically positioned in relation to each other, the larger-diameter cylinder being

- “sealed relative to the wall of the housing 1 and a hydraulic chamber communicating with
‘the central channel of the housing being formed by this cylinder and the walls of the

- recess in the housing. | ‘



Drawings:

Fig. 1



Fig. 2

Fig. 3



Fig. 4



p—

i
m TRANSPERFECTETRANSLAT,IONS

AFFIDAVIT OF ACCURACY

I, Kim Stewart, hereby certify that the following is, to the best of my
knowledge and belief, true and accurate translations performed by
professional translators of the following patents from Russian to English:

RU2016345 C1

RU2039214 C1
RU2056201 C1
RU2064357 C1
RU2068940 C1
ATLANTA RU2068943 C1
BOSTON RU2079633 C1
RRUSSELS RU2083798 C1
cHicaco RU2091655 C1
DALLAS RU2095179 C1
o RU2105128 C1
e RU2108445 C1
RU21444128 C1
LonDON SU1041671 A
KOs AROLLES SU1051222 A
MINNEAPCLIS SU1086118 A
NEW YORK SU1158400 A
PARSS  SU1212575 A
PHILADFLPHIA . SU1250637 A1
SAN DIEGO SU1295799 A1
SAN FRANCISCO SU1411434 A1
SEATTLE SU1430498 A1
WASHINGTON, DC SU1432190 A1
SU 1601330 A1
SU 001627663 A

SU 1659621 A1
SU 1663179 A2
SU 1663180 A1.
SU 1677225 A1
SU 1677248 A1
SU 1686123 A1
SU 001710694 A
SU 001745873 A1
SU 001810482 A1
SU 001818459 A1
350833
SU 607950
SU 612004
620582
641070

- 853089
832049
WO 95/03476

3600 ONE HOUSTON CENTER. 1221 MCKINNEY. HOUSTON. TX 770G | TEL 713 650-0440 FAX 713 650-0439 WWW.TRANSPERFECT.COM



Page 2

TransPerfect Translations

Affidavit Of Accuracy .

Russian to English Patent Translations

Kim Stewart

TransPerfect Translations, Inc.
3600 One Houston Center
1221 McKinney

Houston, TX 77010

Sworn to before me this
23rd day of January 2002.

Mhane d Sy

Signature, Notary Public

Saalhdh on b o dog o

OFFICIAL SEAL
MARIA A. SERNA
NOTARY PUBLIC
0 . In and for the State of Texas
.My commission expires 03-22-2003

Stamp, Notary Public
Harris County
Houston, TX
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